Background Medical diagnoses and assessed need for care are the prerequisites for planning and delivery of care to residents of care homes. Assessing the effectiveness of care is difficult. The aim of this study was to test the practicality and construct validity of the howRu health status measure using secondary analysis of a large data set. Method The data came from a Bupa Care Homes Census in 2012, which covered 24 506 residents in 395 homes internationally (UK, Australia and New Zealand). Staff completed optical mark readable forms about each resident using a short generic health status measure, howRu. Response rates were used to assess practicality and expected relationships between health status and independent variables were used to assess the construct validity. Results and discussion 19,438 forms were returned (79.3%) in 360 care homes (91.1%); complete health status data were recorded for 18 617 residents (95.8% of those returned). Missing values for any health status items mostly came from a small number of homes. The relationships between howRu and independent variables support construct validity. Factor analysis suggests three latent variables (discomfort, distress and disability/ dependence). Conclusions HowRu proved easy to use and practical at scale. The howRu health status measure shows good construct validity.
AbstrAct
Background Medical diagnoses and assessed need for care are the prerequisites for planning and delivery of care to residents of care homes. Assessing the effectiveness of care is difficult. The aim of this study was to test the practicality and construct validity of the howRu health status measure using secondary analysis of a large data set. Method The data came from a Bupa Care Homes Census in 2012, which covered 24 506 residents in 395 homes internationally (UK, Australia and New Zealand). Staff completed optical mark readable forms about each resident using a short generic health status measure, howRu. Response rates were used to assess practicality and expected relationships between health status and independent variables were used to assess the construct validity.
Results and discussion 19,438 forms were returned (79.3%) in 360 care homes (91.1%); complete health status data were recorded for 18 617 residents (95.8% of those returned). Missing values for any health status items mostly came from a small number of homes. The relationships between howRu and independent variables support construct validity. Factor analysis suggests three latent variables (discomfort, distress and disability/ dependence). Conclusions HowRu proved easy to use and practical at scale. The howRu health status measure shows good construct validity.
Background
The health status of care home residents is a key parameter for all concerned in care homes. A simple way to track health status routinely at both the individual and collectively at care home level is necessary to understand and optimise care and support decision-making.
The Comprehensive Geriatric Assessment remains the key starting point but is not suitable for frequent repeated use. 1 Cognitive impairment, such as dementia, is common in care homes and many residents are not able to rate their own health status. For this reason, proxy ratings by staff are needed.
Between 2003 and 2012, Bupa Care Services undertook a series of censuses of their care home residents. 2 The June 2012 census provided an opportunity to record resident health status using the short generic staff-reported health status measure, howRu. 3 While Bupa had undertaken a series of resident surveys serially that had included diagnosis and physical and mental capacity, it had not been able to assess health status. The census covered 24 506 residents in 395 care homes in UK, Australia and New Zealand. The primary purpose of the census was to inform strategic development.
Since 2012, Bupa's Aged Care provision has changed significantly. The number of care homes in the UK has fallen from 303 to 138 and in Australia and New Zealand has increased from 92 to 121. In 2019, Bupa cares for about 17 000 care home residents in these countries. 4 The data reported here do not represent care homes currently operated by Bupa.
This paper has used secondary analysis to better understand the practicality of the method used to record health status and the construct validity of the measure used, when collected by staff. Other studies have reported the use of staff proxies to record resident health status, 5 6 but this study is a lot larger.
MeThod

HowRu
The howRu measure was chosen to measure health status, because it is short, quick and easy use and had been validated for use by older patients. 7 It was also being used in other Bupa projects at the time. HowRu is a short generic health status measure, which covers how the subject is feeling physically and emotionally, and how much they can do for themselves.
HowRu was developed as a generic patient-reported outcome measure (PROM), suitable for most types of patient irrespective of diagnosis and treatment and across different care settings: secondary, primary, community, social and home care. HowRu has been validated for use with patients with Open access Figure 1 Staff data collection form (A4).
long-term conditions living in the community against the SF-12 survey tool, 7 in hospital clinics 8 and for hip and knee replacement surgery against EQ-5D-3L, 9 and at the individual patient level. 10 This is the first report of its use in care homes by staff proxies.
HowRu uses the question "How are you today?" referring to the past 24 hours. In this study, the question was adapted to "How is the resident today?".
It 4 ) possible combinations. Each option is allocated a score on a 0 to 3 ordinal scale (extreme=0, quite a lot=1, a little=2 and none=3). The howRu summary score for each subject is calculated by adding the item scores, giving a range from the floor, 0 (4×extreme), to the ceiling, 12 (4×none). A high score is always good, and a low score is bad.
For reporting mean scores for a group of respondents, the average score is converted to a scale with range 0 to 100. A score of zero is obtained when all responses are at the floor (extreme) and 100 when all responses are at the ceiling (none). This scale is familiar to most people, allows comparison of item and summary scores on the same scale, and distinguishes mean scores from individual data collection.
Respondents recorded data on optical mark readable (OMR) forms with sections for staff and residents to complete (this paper only considers staff responses). A bar code identified the care home and region. The staff form (see figure 1 ) included questions asked in previous censuses, allowing changes in the population over time to be explored. 11 In addition, staff rated each resident's health status, using howRu, shown at the bottom of the form. Responses for each region were collated regionally and forwarded to a central scanning bureau for data entry. The data were imported into a database and exported to Excel and the JASP statistical package for analysis.
construct validation
Construct validation explores how a measure relates to existing theories. It provides information about how scores can be interpreted and used. Construct validation involves setting out theoretical concepts, how they relate to each other and the dimensions of the measure, and then testing the relationships between these constructs and the results obtained. 12 We tested the following hypotheses: 1. Health status, age and sex. We did not expect any difference between sexes but expected that older people would have lower health status in terms of disability and dependence. 2. Health status and length of stay in the care home. We expected that health status would generally diminish with length of stay, as people got older and frailer. 3. Health status, admission type, resident category, number of reasons for admission and case mix. We expected to find differences in health status between different categories of resident. 4. Health status, mobility, visual and hearing impairment, continence, confusion and challenging behaviour. We expected health status to be negatively associated with impairment. 5. Health status and whether residents could complete the survey themselves. We expected a strong positive association.
Psychometric analysis
The inter-relatedness of the howRu items was assessed by examining correlations, Cronbach's α and exploratory factor analysis, orthogonal rotation(varimax). 
ethics statement
We carried out secondary analysis of data collected as part of a routine census of care home residents. The data were anonymous and undertaken to evaluate the current services without randomisation, so ethics approval was not required. No data were collected about identifiable residents, and there was no risk to individual residents.
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Patient and public involvement
There was no direct involvement of patients or the public. All data were anonymous.
resulTs response rates
In June 2012, centrally collected management statistics showed that the 395 care homes had 24 506 residents. Thirty-five care homes did not return any completed forms or only returned forms for less than 3% of its residents, giving a home response rate of 91.1% (360/395). Staff completed and returned 19 438 responses, an overall completion rate of 79.3% (table 1). Any form that was returned but did not, at a minimum, contain resident gender was not treated as completed.
The number of responses and missing values for each howRu item are shown below (table 2) . Missing values for one or more howRu items were found in 821 resident forms (4.2%). A very small number of respondents (less than 0.3%) made two responses for items that required only one response. Such entries were treated as null.
More than a third (34%) of all missing values were from just 13 care homes (3.5%). This suggests that two different types of error are taking place. For a few residents (probably no more than 1%), staff found it hard to make the right choice, but in a few care homes, missing values are due to local circumstances or processes, such as staff training, management or simple human error. For example, one member of staff might complete basic data for all residents in a home, but expect someone else, who knew individual residents better, to complete the remainder of the form, which was not done.
overall distribution
The overall frequency distribution of individual howRu items rated by staff on residents is shown in table 3.
This distribution differs substantially with that of people with long-term conditions, who are living in their own homes, 7 although that study was based on reporting by patients themselves, not staff as proxies.
The howRu score is an aggregate of the four items, with a range from 0 to 12. The mean staff-rated howRu score for care home residents is 7.14 (SD 2.31). Figure 2(figure 2) shows the broad distribution of scores, showing a broadly normal distribution. The number of residents rated at the ceiling state (4×none) is 666 (3.6%); the number at the floor state (4×extreme) is 46 (0.2%).
Independent variables
This section examines the relationship between howRu data and independent variables including resident gender, age, length of stay (year of admission), admission type, resident category, number of reasons for admission, mobility, visual impairment, hearing impairment, continence, confusion and challenging behaviour, and the ability of residents to complete the howRu questionnaire. The distribution of responses and mean scores for each howRu item and summary score are shown in table 4. This shows results where all howRu items were completed. Where numbers do not add to the overall total, this indicates missing values.
All responses
Overall, 18 617 responses with complete howRu data were analysed. The mean scores (on 0-100 scales), SD, SEM and skewness for each item were Discomfort, 82. Figure 2 Distribution of staff-reported howRu summary scores for care home residents (n=18 617).
the large SD, showing the heterogeneity of care home residents.
Gender
Responses were received on 12 380 women (67%) and 6033 men (33%). The ratio of women to men is approximately 2:1. The scores on all dimensions are a little higher (better) for men than for women (howRu score 58.9 vs 60.6), but the differences are small. Given the large sample sizes used, these differences are statistically significant but are not important.
Age
The average age of residents was 83 (men 80.0, women 84.6). The mean health status of care home residents has little relationship to the age of resident for all of the howRu dimensions. In general, care home residents have poor Disability and Dependence scores, and much better scores for Discomfort and Distress. In this respect, care home resident population differs from people living in their own home, where health status tends to deteriorate with older age. 7 At the age extremes, residents aged under 50 (mainly young physically disabled) had the lowest (worst) scores for Disability and Dependence, while those over 100 years old had the highest (best) Distress score.
Year of admission
Year of admission is a measure of length of stay (data were collected in June 2012). The average level of Distress and Discomfort (to a slightly lesser extent) improved gradually as length of stay increases, while Disability and Dependence became worse.
Admission type
Most residents (95%) were admitted to care home for long-term care. The remainder comprise respite/holiday care (2.2%), end-of-life care (1.5%), convalescent care (0.5%), and intermediate or subacute care (0.4%). Although these percentages are low, the large size of the study allowed us to look at differences in their health status. Those admitted for intermediate (subacute) care had a better health status on all dimensions than any other category.
Convalescent (rehabilitation) residents had poorer Discomfort than any other group apart from end-of-life care. Those admitted for end-of-life care had lower health status scores on all dimensions than any other group.
Resident category
Dementia care residents had better scores for Discomfort but have worst Dependence (lowest scores). Residents with mental illness other than dementia had worse Distress than any other category, but better scores for Discomfort, Disability and Dependence. Young physically disabled residents had the best scores for Distress, but worst for Disability.
Number of reasons for admission
Health status is strongly related to what is the matter with the resident. 15 Most residents were recorded as having two or more health-related reasons for admission. In this study, the association was much less than for people living in their own homes, 7 although all dimensions were associated with the number of reasons recorded. The smaller effect may be because most care home residents are already dependent. The largest impact was in terms of Distress (feeling low or worried) and Discomfort (pain and discomfort).
Mobility
Mobility was strongly associated with Disability and Dependence, modestly with Discomfort, but not with Distress.
Visual and hearing impairment
Both visual and hearing impairment were moderately associated with all four dimensions of howRu.
Continence
Continence was strongly associated with Disability and Dependence, but not with either Discomfort or Distress. Confusion and challenging behaviour Confusion and challenging behaviour were both moderately associated with Disability and Dependence. There is no association with Discomfort, but behaviour that is challenging is strongly associated with Distress.
Open access
Resident completion
The survey included a question about whether each resident was able to complete a patient-recorded questionnaire unaided, with assistance or was unable to complete it at all. This question was not answered for 20% of residents. Residents' ability to complete the forms was strongly associated with their Disability and Dependence scores, but not with Discomfort or Distress. Table 5 shows the Spearman correlations between items and the aggregate howRu score. All correlations are highly significant (p<0.001). Cronbach's α is 0.65, which suggests that in care homes health status represents more than one concept.
Psychometric analysis
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Factor loadings are shown in table 6 showing two latent variables, with Disability (limited in what he/she can do) and Dependence (require help from others) being closely related (factor 1). The other two latent variables are Feeling low or worried (and Pain and discomfort (factor 2). The study makes clear that health status is distinct from both diagnosis and physical and mental capability. Arguably, care for residents should be commissioned to meet assessed medical and disability needs but, in the absence of a clear end point, the use of an easily repeated PROM such as howRu can inform on the success of care individually and collectively.
Open access
The method used proved efficient when used at scale internationally and across continents. The bar-coded OMR forms were easy to complete and the scanning process was efficient and largely automated. The number of missing data and errors (such as marking two boxes when only one is allowed) were low. As digital transformation of care homes progresses, this health status measure could be incorporated into weekly routines providing a set of vital signs on health status.
Differences in national and regional response rates may be explained by the enthusiasm and engagement of local managers. New Zealand and Australia had the highest response rates (95% and 94%, respectively). New Zealand was the first to return all their forms. The manager responsible also asked several questions to clarify how to complete and return the forms. Unfortunately, we were not able to circulate the questions and answers given to all other homes. In future surveys, we recommended that a single person be appointed to coordinate all queries, circulate frequently asked questions and chase late responders.
At any time, about 95% of care home residents are admitted for long-term care, with the remaining 5% having shorter stays. The number of short-stay admissions is much greater than is indicated by the number of residents on a particular day and varies substantially between regions and homes.
This study is based on staff ratings of resident health status. Comparing staff reports and resident reports presents problems. 5 Most care home residents suffer from cognitive impairment and are not able to complete surveys reliably. They adapt to the secure environment of a care home and may consider themselves to be less disabled and dependent than staff think they are. On the other hand, staff may also consider residents to have less discomfort and distress than residents report. Staff do not see residents 24 hours a day and may think that medication is more effective than it is.
construct validity
Recording multiple variables allowed assessment of the construct validity of the measure used. Taken together, these results provide strong evidence of the construct validity of the howRu items and howRu summary score used in care homes, as well as insights into what is happening.
For example, we found little difference in health status between different age groups. This care home population differs considerably from that of people with long-term conditions, who live in their own homes, where health status is strongly associated with age. In the care home population, the correlation between Discomfort and Disability was low (r=0.14), but for people living in their own homes it was much higher (r=0.58). 7 People become care home residents because they need physical care.
People with a longer length of stay had higher wellbeing (better Distress scores). This may be explained in part by adaptation to living in a residential care home. However, they were also more Dependent.
Different categories of admission type, resident category and number of reasons have distinct profiles of Discomfort, Distress, Disability and Dependence, which are as expected. Mobility, visual and hearing impairment, continence, confusion and challenging behaviour were strongly associated with Disability and Dependence, but less with Discomfort or Distress. We also found a strong association between Disability and Dependence scores and residents' capability to complete parts of the survey unaided. The distribution of scores for each item was quite broad, showing that care home residents are far from being homogeneous. However, due to the large sample size, the confidence limits for the mean scores are small.
The evidence presented here only considers mean scores within this population. However, howRu has been validated at the individual patient level, which is essential if it is to be used to guide clinical decisions. 10 This suggests that these ratings could have clinical uses.
limitations
This study has limitations, some of which stem from the way that it was commissioned. This study was conceived as an aid to managers at international, country, region and care home level, not as academic research. Care home managers were Open access responsible for collecting the data, which may have created some biases, although no evidence of bias has been detected.
One limitation of this study was that health status was recorded at a single point on time. This means that it was not possible to see how individual residents progressed over time. This study was quantitative only. Practicality and ease of use were assessed using response rates and completeness of data, not on qualitative study of the acceptability to staff or usefulness of the information. Such work needs to be done.
Following company reorganisation, this study did not lead to further work with Bupa. The study did not collect any qualitative data about the acceptability of the method to staff, residents, care homes or the organisation.
More recently, we have examined staff perceptions of the quality of service they provide to care home residents, their well-being at work and their confidence in doing their job.
conclusIons
The method used to survey care homes proved very practical when used at scale. The howRu health status measure shows good construct validity.
